Introduction
============

Type 2 diabetes is the leading cause of end-stage renal disease worldwide.^[@bib1]^ Control of glycemia^[@bib2]^ and blood pressure (BP)^[@bib3]^ has been shown to reduce proteinuria and the rate of decline of renal function. Treatment with renin--angiotensin system (RAS) inhibitors including angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin II receptor blockers (ARBs) has been shown to improve clinical outcomes in diabetic patients with hypertension, including reducing the incidence of microalbuminuria in patients with normoalbuminuria,^[@bib4],\ [@bib5]^ the progression to overt proteinuria in patients with microalbuminuria^[@bib6],\ [@bib7],\ [@bib8]^ and the development of end-stage renal disease in patients with overt nephropathy.^[@bib9],\ [@bib10]^

Theoretically, dual blockade of the RAS by inhibiting ACE activity and blocking the angiotensin II receptor may confer additional organ protection. However, in a small randomized controlled study (*n*=133), combination treatment with lisinopril and irbesartan did not have additional renoprotective benefits in type 2 diabetes compared with the use of either drug alone administered in optimal high doses.^[@bib11]^ In the ONgoing Telmisartan Alone and in combination with Ramipril Global Endpoint Trial (ONTARGET), the renal composite outcome was worse in patients treated with a combination therapy of telmisartan and ramipril compared with those treated with either drug alone.^[@bib12]^ However, among the 25 620 participants in the ONTARGET, only 2781 (11%) and 1025 (4%) had type 2 diabetes with micro- or macroalbuminuria, respectively. Among the patients with diabetic nephropathy, combination therapy did not have significant deleterious effects.^[@bib13]^ A combination of the direct renin inhibitor aliskiren and valsartan did not demonstrate beneficial effects on renal outcome,^[@bib14]^ although proteinuria was reduced by dual blockade.^[@bib15]^ When used as monotherapy, ACEIs or ARBs have been shown to reduce the incidence of renal events in patients with diabetic nephropathy. However, the combination of these agents has not incrementally improved renal outcomes compared with monotherapy.

In the Olmesartan Reducing Incidence of Endstage renal disease in diabetic Nephropathy Trial (ORIENT), which enrolled type 2 diabetic patients receiving conventional antihypertensive agents including ACEIs, treatment with olmesartan, an ARB, reduced BP, proteinuria and the rate of decline of the serum creatinine reciprocal (1/SCr) compared with placebo. Although treatment with olmesartan did not reduce the primary composite outcome of doubling of serum creatinine (SCr), end-stage renal disease and all-cause death, the adjusted hazard ratio (HR) of the secondary composite cardiovascular outcome was 0.64 (95% confidence interval (CI): 0.43--0.98; *P*=0.039) in the olmesartan group.^[@bib16]^

Given the ongoing debate on the safety and efficacy of dual blockade of the RAS on organ protection, we conducted a *post-hoc* analysis of the ORIENT^[@bib16]^ to examine whether the effects of olmesartan on renal and cardiovascular outcomes were modified by the concomitant use of an ACEI in type 2 diabetic patients with hypertension and overt nephropathy.

Methods
=======

Study design and patients
-------------------------

The ORIENT commenced in 2003 and was approved by the appropriate Institutional Ethics Committees. All patients provided written informed consent. We enrolled type 2 diabetic patients from Japan and Hong Kong with the following inclusion criteria: (1) age between 30 and 70 years; (2) urinary albumin:creatinine ratio (UACR) \>300 mg gCr^--1^ in the first morning urine sample; and (3) SCr concentration of 1.0--2.5 mg dl^--1^ in females and 1.2--2.5 mg dl^--1^ in males (normal range \<1.0 mg dl^--1^). The major exclusion criteria included the following: (1) type 1 diabetes; (2) history of myocardial infarction or coronary artery bypass grafting within 3 months before consent; (3) percutaneous coronary intervention, carotid artery or peripheral artery revascularization within 6 months; (4) stroke or transient ischemic attack within 1 year; (5) unstable angina pectoris or heart failure of New York Heart Association functional class III or IV; (6) rapidly progressive renal disease within 3 months before consent; (7) severe orthostatic hypotension; and (8) a serum potassium level ⩽3.5 or ⩾5.5 mEq l^--1^. In this analysis, we included patients with hypertension defined as a BP ⩾130/80 mm Hg or treatment with any anti-hypertensive agents during the run-in period according to the Japan Society of Hypertension Guidelines (2009).^[@bib17]^

Definitions of study outcomes
-----------------------------

The efficacy measure was the time to the first event of the primary composite outcome of doubling of SCr, end-stage renal disease (SCr \>5 mg dl^--1^, dialysis, transplantation), and all-cause death. SCr was measured at a central laboratory in Japan (SRL, Tokyo, Japan). The secondary composite outcomes included the following: (1) a composite end point of first occurrence of cardiovascular death, non-fatal stroke except for transient ischemic attacks, non-fatal myocardial infarction, hospitalization for unstable angina, hospitalization for heart failure, revascularization of the coronary, carotid, or peripheral arteries, or lower extremity amputation; (2) change in proteinuria; (3) rate of decline of the estimated glomerular filtration rate (eGFR) using the Japanese equation and the modification of diet in renal disease (MDRD) equation for estimating the GFR in Japanese and Chinese patients, respectively.^[@bib18],\ [@bib19]^

Statistical analysis
--------------------

The Cox regression model was applied to estimate the HR between treatment groups with the 95% CI for the renal and cardiovascular composite event rates.^[@bib20]^ The covariates in the model were (1) UACR and SCr at baseline and regions (Japan/Hong Kong) for the renal composite event rate, and (2) baseline UACR, history of cardiovascular disease, and age for the cardiovascular composite event rate. The Kaplan--Meier method was used to estimate the cumulative event rate in each treatment group stratified by the use of an ACEI.^[@bib21]^

The linear mixed-effects model was used to compare the trend in the percent change of the urinary protein:creatinine ratio (UPCR) and that of eGFR between the treatment and placebo groups. Serious adverse events and discontinuation of the study drug due to adverse events were summarized. All statistical tests were two sided with 0.05 set as the significance level. Statistical analyses were performed using the Statistical Analysis System version 9.2 (SAS Institute, Cary, NC, USA).

Results
=======

Patients
--------

Among the 566 type 2 diabetic patients with overt nephropathy randomized in the ORIENT, 563 patients (363 Japanese and 200 Chinese) had hypertension. Of these, 280 received olmesartan and 283 received placebo in addition to conventional antihypertensive therapy ([Table 1](#tbl1){ref-type="table"}). Of the 563 patients with hypertension, 414 (73.1%) were treated with ACEIs that were continued at the same dosage throughout the study period of 3.2 (0.6) years (mean (s.d.)). The ratio of patients receiving olmesartan was similar in the ACEI-treated (205/414) and non-ACEI-treated groups (75/149), at 50%.

Blood pressure
--------------

In the olmesartan group, the mean BP fell from 141.9/77.8 mm Hg at baseline to 137.6/75.1 mm Hg at week 12 and 131.9/72.2 mm Hg at week 144. The respective values were 140.9/77.2, 140.4/76.6 and 136.6/73.6 mm Hg in the placebo group ([Figure 1a](#fig1){ref-type="fig"}). There was a greater reduction in time-averaged systolic and diastolic BP (SBP and DBP) in the olmesartan group compared with the placebo group (SBP, 2.8 mm Hg; DBP, 1.6 mm Hg, *P*\<0.01). The daily dose of olmesartan ranged from 10 to 40 mg, with 49.5%, 60.8% and 63.9% of patients receiving 40 mg at weeks 12, 48 and 144, respectively. In the non-ACEI-treated group, olmesartan treatment reduced BP significantly compared with placebo (SBP, 6.4 mm Hg; DBP, 4.0 mm Hg, *P*\<0.001, [Figure 1b](#fig1){ref-type="fig"}), but this phenomenon was not observed in the ACEI-treated group (SBP, 1.0 mm Hg (*P*=0.417); DBP, 0.7 mm Hg (*P*=0.323), [Figure 1c](#fig1){ref-type="fig"}).

Renal outcome
-------------

In the placebo group, compared with a median baseline UPCR of 2.05 g gCr^--1^, the percentage changes were +11.6% at week 12, +6.7% at week 48 and −3.1% at week 144. The respective changes in the olmesartan group, with a median baseline UPCR of 2.19 g gCr^--1^, were −19.7%, −20.4% and −25.0%. Olmesartan significantly reduced the UPCR by −22.2%, whereas placebo increased it by +7.3% (*P*=0.002, [Figure 2a](#fig2){ref-type="fig"}). In both the ACEI-treated and non-ACEI-treated groups, treatment with olmesartan reduced the UPCR significantly compared with placebo. The changes in the UPCR in the olmesartan group and the placebo group were −32.6% and +21.1% without an ACEI (*P*=0.001, [Figure 2b](#fig2){ref-type="fig"}) and −17.0% and +2.2% with an ACEI (*P*=0.028, [Figure 2c](#fig2){ref-type="fig"}), respectively.

In the olmesartan group, the median change in eGFR was −4.640 (interquartile range: −9.316 to −1.913) ml min^--1^ per 1.73 m^2^ per year, which was slower compared with the placebo group (−5.804 (interquartile range: −9.208 to −2.781) ml min^--1^ per 1.73 m^2^ per year; *P*=0.039, [Figure 3a](#fig3){ref-type="fig"}). In the non-ACEI-treated group, olmesartan monotherapy significantly slowed the rate of decline of eGFR compared with placebo (−4.497 *vs.* −7.120 ml min^--1^ per 1.73 m^2^ per year; *P*=0.027, [Figure 3b](#fig3){ref-type="fig"}). In the ACEI-treated group, the respective changes were −4.788 and −5.547 ml min^--1^ per 1.73 m^2^ per year (*P*=0.202, [Figure 3c](#fig3){ref-type="fig"}).

The renal composite outcome occurred in 115 patients in the olmesartan group (41.1%) and 129 patients in the placebo group (45.6%). The HR for renal outcome in the olmesartan-treated patients was 0.97 (*P*=0.787, [Figure 4a](#fig4){ref-type="fig"}) in the entire cohort, 0.84 (*P*=0.450, [Figure 4b](#fig4){ref-type="fig"}) in the non-ACEI-treated group, and 1.02 (*P*=0.891, [Figure 4c](#fig4){ref-type="fig"}) in the ACEI-treated group.

Cardiovascular outcome
----------------------

The composite cardiovascular outcome occurred in 40 olmesartan-treated patients (14.3%) and 53 placebo-treated patients (18.7%) with HR of 0.65 (*P*=0.042, [Figure 5a](#fig5){ref-type="fig"}). The effects of olmesartan on cardiovascular outcome were similar in the non-ACEI-treated group with HR of 0.52 (*P*=0.129, [Figure 5b](#fig5){ref-type="fig"}) and the ACEI-treated group with HR of 0.69 (*P*=0.129, [Figure 5c](#fig5){ref-type="fig"}; [Table 2](#tbl2){ref-type="table"}).

Safety
------

Serious adverse events occurred in 145 olmesartan-treated patients (51.8%) and 169 placebo-treated patients (59.7%). In total, 73 (26.1%) olmesartan-treated patients and 64 (22.6%) placebo-treated patients were discontinued from treatment before study completion due to adverse events. The discontinuation rate due to hyperkalemia was higher in the olmesartan group compared with the placebo group (26 (9.3%) *vs.* 15 (5.3%)). The respective rates were 11.7% *vs.* 7.2% in the ACEI-treated patients and 2.7% *vs.* 0% in the non-ACEI-treated patients ([Table 3](#tbl3){ref-type="table"}). None of the patients required acute dialysis in the first 6 months of the study, and only one patient (0.4%) in each group was discontinued due to acute renal failure during the study period.

Discussion
==========

The primary objective of this *post-hoc* analysis was to evaluate the benefit--risk ratio for the use of olmesartan, indicated for the treatment of hypertension, on the prevention of renal and cardiovascular outcomes when used in combination with an ACEI. To this end, treatment with olmesartan reduced SBP in patients not treated with ACEI but had little effect on BP in patients receiving an ACEI. However, regardless of treatment with an ACEI, olmesartan treatment reduced proteinuria, albeit with neutral effects on renal outcome. In agreement with our primary analysis, treatment with olmesartan reduced cardiovascular outcomes, showing similar trends in patients with or without ACEI treatment.

Renal outcomes
--------------

The beneficial effects of olmesartan on reducing proteinuria, regardless of concomitant treatment with an ACEI, were in agreement with previous studies.^[@bib4],\ [@bib5],\ [@bib6],\ [@bib7],\ [@bib8],\ [@bib9],\ [@bib10],\ [@bib22],\ [@bib23]^ In the ORIENT, olmesartan significantly slowed the rate of decline of eGFR compared with placebo, and there was a numerical risk reduction of 16% for renal outcome in the non-ACEI-treated group, which was similar to that reported in the Reduction of Endpoints in NIDDM with the Angiotensin II Antagonist Losartan (RENAAL) study.^[@bib9]^ These findings support the renoprotective effects of olmesartan monotherapy in type 2 diabetic patients with hypertension and overt nephropathy. In the ACEI-treated group, treatment with olmesartan did not confer an additional renoprotective effect, with HR of 1.02. In this regard, it has been suggested that the beneficial effects of RAS blockade on renal outcome might be most evident when administered early rather than during an advanced stage of diabetic nephropathy.^[@bib24]^

In a subanalysis of the ONTARGET^[@bib12]^ that examined the effects of a combination therapy of ramipril and telmisartan on cardiovascular outcomes in high-risk patients, dual therapy increased the risk of renal outcome by 9% compared with ramipril alone. Despite attenuating the rate of increase in the UACR, dual therapy was associated with a more rapid decline in renal function. These findings differed from the results of the ORIENT, where a reduction in proteinuria was not accompanied by a decline in renal function. Of note, only 37.5% of participants in the ONTARGET had diabetes, and of those, 700 had overt proteinuria.^[@bib25]^ Although some patients in the entire cohort exhibited rapid deterioration of renal function during treatment with combination therapy, diabetic patients with overt nephropathy demonstrated a nonsignificant 8% risk reduction of renal outcome in favor of combination therapy compared with telmisartan alone.^[@bib13]^

Apart from the controversies caused by the ONTARGET, the debate on the risk--benefit ratio of dual blockade of the RAS was recently fuelled by the lack of benefits on renal outcome observed using a combination treatment of the direct renin inhibitor aliskiren and valsartan,^[@bib14]^ despite greater reduction in proteinuria compared with monotherapy.^[@bib15]^ Against this background, the potential adverse effects of dual blockade of the RAS using various combinations of ACEIs, ARBs or renin inhibitors, notably hyperkalemia, hypotension and renal dysfunction, remain a subject of major concern.

Owing to their multiple risk factors and pre-existing complications, patients in the ORIENT had frequent hospitalizations and high rates of treatment discontinuation, with similar rates between the olmesartan and placebo groups. The discontinuation rate due to hyperkalemia was higher in the olmesartan group than in the placebo group (9.3% *vs.* 5.3%). However, none of the study patients required acute dialysis in the first 6 months of the study, and only one patient (0.4%) in each group developed acute renal failure during the study period. This low rate of adverse renal effects might be because of the gradual titration of the olmesartan dose from 10 to 20 to 40 mg at 4-week intervals to ensure the safety and tolerability of dual therapy for RAS blockade.

Cardiovascular outcome
----------------------

In the Irbesartan Diabetic Nephropathy Trial and the RENAAL study, which enrolled type 2 diabetic patients with hypertension and overt nephropathy, treatment with an ARB reduced renal but not cardiovascular outcomes, except for heart failure.^[@bib9],\ [@bib10]^ In the RENAAL-Asia subanalysis, 34% of participants experienced cardiovascular events^[@bib26]^ compared with 16% in the ORIENT. In the latter study, patients had better control of blood glucose and lipids compared with those enrolled in the RENAAL study, most likely due to overall improvement in care over time. In this *post-hoc* analysis, despite near optimal metabolic and BP control, patients treated with olmesartan had a 35% risk reduction of cardiovascular outcome (*P*=0.042), with similar trends in the ACEI-treated (HR=0.69, *P*=0.129) and non-ACEI-treated groups (HR=0.52, *P*=0.129; [Figures 2a--c](#fig2){ref-type="fig"}). In a randomized controlled trial of patients with stable angina pectoris, treatment with olmesartan reduced the atheroma volume detected by intravascular ultrasound.^[@bib27]^ Taken together, our results suggest that in addition to reducing BP, olmesartan may improve cardiovascular outcome independent of treatment with an ACEI.

Conclusion
==========

In this *post-hoc* analysis of type 2 diabetic patients with hypertension and overt nephropathy, the majority of whom were optimally treated with an ACEI, olmesartan reduced BP and proteinuria. Including olmesartan did not have an additional benefit on renal outcome. Despite its neutral effects on renal outcome in the presence of an ACEI, treatment with olmesartan reduced the occurrence of cardiovascular events with similar trends in ACEI-treated and non-ACEI-treated patients. Despite the controversies surrounding combined treatment with ACEIs and ARBs, our results suggest that further studies are required to evaluate the cardiovascular effects of olmesartan in patients treated with or without an ACEI.
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![Change in blood pressure in type 2 diabetic patients with overt nephropathy and hypertension during treatment with olmesartan or placebo (**a**) all patients; (**b**) patients not treated with an ACEI and (**c**) patients treated with an ACEI). ACEI, angiotensin-converting enzyme inhibitor; DBP, diastolic blood pressure; SBP, systolic blood pressure.](hr201386f1){#fig1}

![Changes in proteinuria expressed as percentage change in the urinary protein to creatinine ratio from baseline during treatment with olmesartan or placebo in type 2 diabetic patients with overt nephropathy and hypertension ((**a**) all patients; (**b**) patients not treated with an angiotensin-converting enzyme inhibitor (ACEI) and (**c**) patients treated with an ACEI).](hr201386f2){#fig2}

![Distribution of changes in the estimated glomerular filtration rate (eGFR) decline according to 2 ml min^--1^ per 1.73 m^2^ per year intervals in type 2 diabetic patients with overt nephropathy and hypertension ((**a**) all patients; (**b**) patients not treated with an angiotensin-converting enzyme inhibitor (ACEI) and (**c**) patients treated with an ACEI).](hr201386f3){#fig3}

![Kaplan--Meier analysis of the time to the primary composite renal end point in type 2 diabetic patients with overt nephropathy and hypertension ((**a**) all patients; (**b**) patients not treated with an angiotensin-converting enzyme inhibitor (ACEI) and (**c**) patients treated with an ACEI). HR, hazard ratio.](hr201386f4){#fig4}

![Kaplan--Meier analysis of the time to the secondary composite cardiovascular end point in type 2 diabetic patients with overt nephropathy and hypertension ((**a**) all patients; (**b**) patients not treated with an angiotensin-converting enzyme inhibitor (ACEI) and (**c**) patients treated with an ACEI). HR, hazard ratio.](hr201386f5){#fig5}

###### Baseline characteristics of type 2 diabetic patients with hypertension and overt nephropathy treated with antihypertensive drugs including ACEI randomized to receive either olmesartan or placebo treatment for a mean period of 3.2 years

  *Characteristics*                                                         *Olmesartan (*N=*280)*   *Placebo (*N*=283)*
  ------------------------------------------------------------------------ ------------------------ ---------------------
  Age, years                                                                       59.1±8.1               59.3±8.0
  Japanese: Chinese, no.                                                           180:100                 183:100
  Male sex, no. (%)                                                               197 (70.4)             191 (67.5)
  Smoker, no. (%)                                                                 71 (25.4)               72 (25.4)
  Weight, kg                                                                      66.8±13.6               66.1±12.0
  Body mass index, kg m^--2^                                                       25.4±4.2               25.4±3.8
  Systolic blood pressure, mm Hg                                                  141.9±16.8             140.9±17.9
  Diastolic blood pressure, mm Hg                                                 77.8±10.5               77.2±10.7
  Urinary albumin:creatinine ratio, g g^--1^ [a](#t1-fn3){ref-type="fn"}      1.70 (0.77, 2.99)       1.69 (0.87, 3.12)
  Urinary protein:creatinine ratio, g g^--1^ [a](#t1-fn3){ref-type="fn"}      2.19 (0.97, 3.84)       2.05 (1.10, 3.82)
  Serum creatinine, mg dl^--1^                                                    1.62±0.32               1.62±0.35
  Estimated glomerular filtration rate, ml min^--1^ per 1.73 m^2^                 37.25±9.64             37.07±10.03
  Serum potassium, mEq l^--1^                                                     4.61±0.43               4.61±0.41
  HbA1c[b,](#t1-fn4){ref-type="fn"} %                                             7.51±1.21               7.45±1.24
  Total cholesterol, mg dl^--1^                                                   209.0±53.2             207.3±45.9
  Blood hemoglobin, g dl^--1^                                                      12.4±2.0               12.1±1.9
  Uric acid, mg dl^--1^                                                            7.3±1.6                 7.2±1.5
                                                                                                               
  *Medical history, no. (%)*                                                                        
   Diabetic retinopathy                                                           226 (80.7)             232 (82.0)
   Diabetic neuropathy                                                            142 (50.7)             153 (54.1)
   Myocardial infarction                                                           11 (3.9)                5 (1.8)
   Coronary revascularization                                                      24 (8.6)                8 (2.8)
   Heart failure                                                                   12 (4.3)                9 (3.2)
   Peripheral artery disease                                                      33 (11.8)               19 (6.7)
   Stroke or transient ischemic attack                                            40 (14.3)               42 (14.8)
   Severe orthostatic hypotension                                                  3 (1.1)                 4 (1.4)
                                                                                                               
  *Medications, no. (%)*                                                                            
   Insulin                                                                        138 (49.3)             152 (53.7)
   Oral anti diabetic drugs                                                       164 (58.6)             175 (61.8)
   Lipid-regulating drugs                                                         154 (55.0)             149 (52.7)
   Erythropoietin                                                                  10 (3.6)                6 (2.1)
   Aspirin                                                                        57 (20.4)               55 (19.4)
   Antihypertensive agents                                                        262 (93.6)             269 (95.1)
    Diuretics                                                                     108 (38.6)              99 (35.0)
    Calcium channel blockers                                                      186 (66.4)             198 (70.0)
    ACE inhibitors                                                                205 (73.2)             209 (73.9)
    Alpha blockers                                                                41 (14.6)               41 (14.5)
    Beta blockers                                                                 54 (19.3)               42 (14.8)
    Others                                                                        37 (13.2)               38 (13.4)

Abbreviation: ACEI, angiotensin-converting enzyme inhibitor.

Data are means±s.d. or *n* (%).

Median (interquartile range).

The value for HbA1c (%) is estimated as an National Glycohemoglobin Standardization Program (NGSP) equivalent value (%) calculated by the formula HbA1c (%)=HbA1c (Japan Diabetes Society (JDS))(%)+0.4%, considering the relational expression of HbA1c (JDS)(%) measured by the previous Japanese standard substance and measurement methods.

###### HRs of primary and secondary composite renal and cardiovascular outcomes in type 2 diabetic patients with overt nephropathy and hypertension treated with olmesartan or matching placebo during a 3.2 year study period

                                                                      *Number (%)*   *Olmesartan* *vs*. *Placebo*                        
  ------------------------------------------------------------------- -------------- ------------------------------ -------------------- -------
  Primary outcomes                                                                                                                       
  All patients (olmesartan=280, placebo=283)                                                                                             
   *Renal composite outcome*                                          115 (41.1)     129 (45.4)                     0.97 (0.75--1.24)    0.787
    Doubling of SCr                                                   105 (37.5)     120 (42.4)                     0.94 (0.72--1.23)    0.653
    ESRD                                                              73 (26.1)      78 (27.6)                      1.07 (0.78--1.48)    0.672
    All-cause death                                                   19 (6.8)       20 (7.1)                       1.00 (0.53--1.87)    0.988
                                                                                                                                          
  Patients not receiving ACEI (olmesartan=75, placebo=74)                                                                                
   *Renal composite outcome*                                          35 (46.7)      42 (56.8)                      0.84 (0.54--1.32)    0.450
    Doubling of SCr                                                   33 (44.0)      40 (54.1)                      0.81 (0.51--1.29)    0.374
    ESRD                                                              25 (33.3)      29 (39.2)                      0.86 (0.50--1.48)    0.586
    All-cause death                                                   5 (6.7)        4 (5.4)                        1.36 (0.36--5.13)    0.646
                                                                                                                                          
  Patients receiving concomitant ACEI (olmesartan=205, placebo=209)                                                                      
   *Renal composite outcome*                                          80 (39.0)      87 (41.6)                      1.02 (0.75--1.39)    0.891
    Doubling of SCr                                                   72 (35.1)      80 (38.3)                      1.00 (0.73--1.38)    0.980
    ESRD                                                              48 (23.4)      49 (23.4)                      1.17 (0.78--1.76)    0.438
    All-cause death                                                   14 (6.8)       16 (7.7)                       0.93 (0.46--1.91)    0.850
  Secondary cardiovascular outcomes                                                                                                      
   *All patients (olmesartan=280, placebo=283)*                                                                                          
    Cardiovascular composite outcome                                  40 (14.3)      53 (18.7)                      0.65 (0.43--0.98)    0.042
    Cardiovascular death                                              10 (3.6)       3 (1.1)                        2.82 (0.76--10.43)   0.119
    Nonfatal stroke                                                   8 (2.9)        11 (3.9)                       0.73 (0.29--1.84)    0.506
    Nonfatal myocardial infarction                                    3 (1.1)        7 (2.5)                        0.45 (0.12--1.76)    0.253
    Hospitalization with unstable angina                              5 (1.8)        3 (1.1)                        1.39 (0.32--6.06)    0.664
    Hospitalization with heart failure                                18 (6.4)       25 (8.8)                       0.59 (0.32--1.10)    0.100
    Coronary, carotid, or peripheral revascularization                8 (2.9)        21 (7.4)                       0.35 (0.16--0.81)    0.013
    Lower extremity amputation                                        4 (1.4)        0 (0.0)                        -- (--)              --
                                                                                                                                          
  Patients not receiving ACEI (olmesartan=75, placebo=74)                                                                                
   Cardiovascular composite outcome                                   10 (13.0)      14 (18.9)                      0.52 (0.23--1.21)    0.129
   Cardiovascular death                                               3 (4.0)        1 (1.4)                        2.52 (0.25--25.51)   0.434
   Nonfatal stroke                                                    2 (2.7)        4 (5.4)                        0.41 (0.07--2.35)    0.318
   Nonfatal myocardial infarction                                     0 (0.0)        2 (2.7)                        -- (--)              --
   Hospitalization with unstable angina                               2 (2.7)        0 (0.0)                        -- (--)              --
   Hospitalization with heart failure                                 5 (6.7)        6 (8.1)                        0.64 (0.19--2.17)    0.475
   Coronary, carotid or peripheral revascularization                  1 (1.3)        6 (8.1)                        0.11 (0.01--1.00)    0.050
   Lower extremity amputation                                         1 (1.3)        0 (0.0)                        -- (--)              --
                                                                                                                                          
  Patients receiving concomitant ACEI (olmesartan=205, placebo=209)                                                                      
   Cardiovascular composite outcome                                   30 (14.6)      39 (18.7)                      0.69 (0.42--1.12)    0.129
   Cardiovascular death                                               7 (3.4)        2 (1.0)                        2.84 (0.58--13.94)   0.198
   Nonfatal stroke                                                    6 (2.9)        7 (3.3)                        0.93 (0.31--2.77)    0.892
   Nonfatal myocardial infarction                                     3 (1.5)        5 (2.4)                        0.62 (0.14--2.61)    0.510
   Hospitalization with unstable angina                               3 (1.5)        3 (1.4)                        0.83 (0.16--4.33)    0.821
   Hospitalization with heart failure                                 13 (6.3)       19 (9.1)                       0.57 (0.28--1.19)    0.134
   Coronary, carotid, or peripheral revascularization                 7 (3.4)        15 (7.2)                       0.44 (0.18--1.09)    0.078
   Lower extremity amputation                                         3 (1.5)        0 (0.0)                        -- (--)              --

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; CI, confidence interval; ESRD, end-stage renal disease; HR, hazard ratio; SCr, serum creatinine.

###### Reasons for premature discontinuation of study drugs in type 2 diabetic patients with overt nephropathy and hypertension randomized to receive either olmesartan or placebo for a mean follow up period of 3.2 years

                                                                        *Number (%)*   
  --------------------------------------------------------------------- -------------- -----------
  *All patients (olmesartan=280, placebo=283)*                                         
   Total no. of discontinuation due to adverse events                   73 (26.1)      64 (22.6)
   Discontinuation due to adverse events of interest                                    
   Hypotension                                                          3 (1.1)        0 (0.0)
   Syncope or dizziness                                                 0 (0.0)        0 (0.0)
   Hypoglycemia                                                         0 (0.0)        0 (0.0)
   Anemia                                                               2 (0.7)        3 (1.1)
   Hyperkalemia                                                         26 (9.3)       15 (5.3)
   Renal impairment                                                     13 (4.6)       11 (3.9)
   Acute renal failure                                                  1 (0.4)        1 (0.4)
                                                                                        
  *Patients not treated with ACEI (olmesartan=75, placebo=74)*                         
   Total no. of discontinuation due to adverse events                   13 (17.3)      16 (21.6)
   Discontinuation due to adverse events of interest                                    
   Hypotension                                                          2 (2.7)        0 (0.0)
   Syncope or dizziness                                                 0 (0.0)        0 (0.0)
   Hypoglycemia                                                         0 (0.0)        0 (0.0)
   Anemia                                                               1 (1.3)        2 (2.7)
   Hyperkalemia                                                         2 (2.7)        0 (0.0)
   Renal impairment                                                     3 (4.0)        4 (5.4)
   Acute renal failure                                                  1 (1.3)        0 (0.0)
                                                                                        
  *Patients receiving concomitant ACEI (olmesartan=205, placebo=209)*                  
   Total no. of discontinuation due to adverse events                   60 (29.3)      48 (23.0)
   Discontinuation due to adverse events of interest                                    
   Hypotension                                                          0 (0.0)        0 (0.0)
   Syncope or dizziness                                                 0 (0.0)        0 (0.0)
   Hypoglycemia                                                         0 (0.0)        0 (0.0)
   Anemia                                                               1 (0.5)        1 (0.5)
   Hyperkalemia                                                         24 (11.7)      15 (7.2)
   Renal impairment                                                     10 (4.9)       7 (3.4)
   Acute renal failure                                                  0 (0.0)        1 (0.5)

Abbreviation: ACEI, angiotensin-converting enzyme inhibitor.
